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Renal cell carcinoma accounts 2 % of global cancer 
diagnoses and death [1]. In Malaysia its occurrence is found 
in 1.9 in 100,000 patients and more predominantly in male 
with ratio male to female of 2.75:1 in 2006 [2]. Radical 
nephrectomy has been proven to give the best chance 
of cure and long term survival [3]. Throughout the years, 
surgical approach has evolved. Conventional transperitoneal 
and retroperitoneal approach to laparascopic methods has 
been introduced. Since the first Laparoscopic Nephrectomy 
performed by R. V. Clayman et al. in 1991 it has since become 












































Despite its good operative view and outcome post opertatively, 
futher evolution of surgery happened. In 2007 J. D. Raman et al. 
reported its first Laparo-endoscopic single-site surgery (LESS) 
Radical Nephrectomy [5]. In 2008 J. D. Raman et al. compared 
renal mass done via Laparoscopic single site with median tu-
mour size of 5.5 cm ranging between 3–7 cm [6]. Laparosco pic 
single site surgery has its difficulties and should be performed 
by specially trained surgeons due to its limited access.
Case report
The patient is a 60 years old Chinese gentleman with 
underlying prostate carcinoma in March 2020. He has no evidence 
of distant metastases and underwent open prostatectomy with 
bilateral iliac lymphadenectomy. During follow up his prostate 
serum antigen level raised from 1.2 ng / ml to 2.9 ng / ml. Six month 
postoperatively he went for a PSMA scan and showed bone 
metastases at L1 and left ilium. It also showed a left renal mass 
suggestive of primary renal malignancy. He was started on 
hormonal injection and prostate serum antigen reduced to less than 
0.1 ng / ml. Clinical examination showed a well healed lower 
midline laparotomy scar. Kidneys were not ballotable with normal 
blood investigation results. CT renal 4 phase done and showed 
a left lower pole renal mass measuring 5.4 × 4.3 × 4.1 cm (Fig. 1). 
He was counseled for Radical Nephrectomy and agreed 
for Laparoscopic single port surgery for his renal cell carcinoma 
and bilateral orchidectomy for his metastatic prostate carcinoma. 
A 4 cm umbilical incision made and Alexis O wound protector 
placed and the S port placed on the Alexis (Fig. 2). We used 
standard laparoscopic instruments with additional Articulating 
grasper. The surgery took 2 hours and 40 minutes with estimated 
blood loss of 50 cc. There were no intraoperative complications. 
He was discharged well at postoperative day 3 (Fig. 3). Histopa-
thology results confirmed left renal cell carcinoma weighing 
604 grams with kidney size 21 × 9 × 80 cm with tumour size 
5.4 × 4.3 × 4.1 cm ad clear margins with staging of T1aN0M0 
(Fig. 4). Patient was reviewed in the clinic and showed no signs 
of early or late complications. Consent from patient obtained.
Fig. 1. Axial CT scan imaging with renal tumor Fig. 4. Intraoperative pathology specimen
Fig. 3. Postoperative scar and drain site














































Identifying the anatomical location for renal artery and 
vein is very important. K. Matsumoto et al. classified the 
renal vessels into 3 groups according to its anatomical 
relation (Fig. 5a) renal artery cranial to the renal vein, 
(Fig. 5b) renal artery and renal vein at the same level and 
(Fig. 5c) renal artery inferior to the renal vein. According 
to K. Matsumoto et al., preoperative CT findings shows 
the renal artery was located cranial to the renal vein in 21 %, 
while it was at the same level in 54 % and the renal vein was 
cranial in 25 %. From this study, type (a) was found to have 
longer operative time as compared to type (b). This is 
because invariably the artery is covered by renal vein and 
obscuring vision of renal artery for transection [7].
This surgery can be divided into steps to assist surgeon 
accomplish checkpoints during the surgery to ensure timing 
are within limits. Initial step is to enter peritoneal cavity and 
create pneumoperitoneum. Following step is for mobilization 
of bowel away from Gerota’s fascia and dissection of the 
perinephric fat of the lower pole of the kidney. Next step is 
to dissect between the kidney and the psoas muscle to expose 
the renal hilum for dissection of renal artery and vein. 
Finally, the resected specimen freed from all attachments 
and the ureters divided and transected. Specimen removed 
from the port site and drain tube placed.
Each of the steps has its own difficulties during surgery. 
During this surgery the initial step to enter peritoneum was 
difficult especially with patients with previous surgery. Risk 
of injury due to adhesions can happen and need to be extra 
cautious. During mobilization, due to its ergonomics it is more 
challenging due to small space and collisions of instruments. 
To reduce this issue, we used an Articulated grasper to assist 
dissection during surgery. Camera angle needs to be changed 
frequently to ensure good vision. Hence, laparoscopic camera 
needs to be interchanged between the ports to achieve this. 
It is essential to have good coordination between the surgeon 
and the camera assistant. This patient has a lower pole tumor 
which requires lower pole dissection to be more inferior and 
with its limited space it was very challenging for a 5.5 cm 
tumor. During dissection at the hilum identifying and 
dissection of renal artery and vein was challenging because 
of the ergonomics of single port and placement of Hem ‘o’ 
lock clip but was done without any complications. Renal 
vessels was classified as type (a) according to K. Matsumoto 
et al. and took slightly longer time for dissection and transection 
of renal vessels. Final step we used a laparoscopic endopouch 
to retrieve the specimen. This step was easily achieved and re-
moving the specimen with the bag was successful as the incision 
made fitted nicely.
Single port laparoscopic surgery gives a very good and 
satisfactory cosmetic outcome. A. Kurien et al., found that 
single port surgery was superior with respect to the pain 
score and length of hospital stay [8]. Despite its difficulties 
of this surgery and only well trained surgeons should embark 
in this, it remains a good option for patient with good 
patient selection.
Conclusion
Radical nephrectomy is a common surgical procedure 
for renal cell carcinoma. Surgical option for laparoscopic 
single port surgery can be an option if the tumor is suitable 
with a good patient selection criteria. It has been proven 
to give good outcome in terms of cosmesis and recovery 
postoperatively.
Fig. 5. Anatomical relation of renal artery and veins: a – renal artery cranial to the renal vein; b – renal artery and renal vein at the same level; c – renal 













































R E F E R E N C E S
1. Padala S.A., Barsouk A., Thandra K.C. et al. 
Epidemiology of renal cell carcinoma.  
World J Oncol 2020;11(3):79–87.  
DOI: 10.14740/wjon1279.
2. Singam P., Ho C., Hong G.E. et al.  
Clinical characteristics of renal cancer  
in Malaysia: a ten year review. Asian Pac  
J Cancer Prev 2010;11(2):503–6. 
3. Yusof M.R., Hashim M.N.,  
Mokhter W.M.W. et al.  
Renal cell carcinoma with IVC  
thrombosis: modalities and surgical 
approach – a case report.  
Surg Chron 2018;23(2):120–3.
4. Clayman R.V., Kavoussi L.R., Soper N.J.  
et al. Laparoscopic nephrectomy: initial case 
report. J Urol 1991;146(2):278–82.  
DOI: 10.1016/s0022-5347(17)37770-4.
5. Raman J.D., Bensalah K., Bagrodia A.  
et al. Laboratory and clinical development  
of single keyhole umbilical nephrectomy. 
Urology 2007;70(6):1039–42.  
DOI: 10.1016/j.urology.2007.10.001.
6. Raman J.D., Bagrodia A., Cadeddu J.A. 
Single-incision, umbilical laparoscopic 
versus conventional laparoscopic 
nephrectomy: a comparison of perioperative 
outcomes and short-term measures  
of convalescence. Eur Urol 2009;55(5): 
1198–204.
7. Matsumoto K., Miyajima A., Fukumoto K. et al. 
Factors influencing the operating time for single-
port laparoscopic radical nephrectomy: focus  
on the anatomy and distribution of the renal artery 
and vein. Jpn J Clin Oncol 2017;47(10):976–80. 
DOI: 10.1093/jjco/hyx105.
8. Kurien A., Rajapurkar S., Sinha L. et al. First 
prize: standard laparoscopic donor nephrec-
tomy versus laparoendoscopic single-site donor 
nephrectomy: a randomized comparative  
study. J Endourol 2010;25(3):365–70.  
DOI: 10.1089/end.2010.0250.
Конфликт интересов. Авторы заявляют об отсутствии конфликта интересов.
Conflict of interest. The authors declare no conflict of interest.
Финансирование. Работа выполнена без спонсорской поддержки.
Financing. The work was performed without external funding.
Соблюдение прав пациентов. Пациент подписал информированное согласие на публикацию своих данных.
Compliance with patient rights. The patient gave written informed consent to the publication of his data.
Статья поступила: 10.05.2021. Принята к публикации: 29.06.2021.
Article submitted: 10.05.2021. Accepted for publication: 29.06.2021.
